Purpose. Primary care is the cornerstone of the health care system and increasingly countries are developing indicators for assessing quality in primary care practices. The 'Quality Tool', developed in Ontario, Canada, provides a framework for assessing practices and consists of indicators and criteria. The purpose of this study was to validate the indicators and simplify the Quality Tool. Methods. This study involved a systematic comparison of indicators in the Quality Tool with those in other local and international tools to determine common indicators to include as valid in the Quality Tool. A Delphi process was used to help reach consensus for inclusion of any indicators that were not included in the comparison exercise. Setting. Primary care in Ontario, Canada. Subjects. Key informants were those with known expertise and experience in quality assessment in primary care. Main outcome. Validated set of indicators for inclusion in an updated Quality Tool. Results. Twenty-three stakeholders participated in the Delphi panel. Forty-four indicators were included as valid after the systematic comparison of similar indicators in other assessment tools. Of the 63 indicators brought to the Delphi panel, 37 were included as valid, 15 were excluded and 11 became criteria for other included indicators. Conclusions. The study resulted in a set of 81 validated primary care indicators. The validation of the indicators provided a strong foundation for the next version of the Quality Tool and may be used for quality assessment in primary care.
Introduction
Most health care is provided in family practice settings where the prevention, diagnosis, management and outcomes of care depend on the quality of care provided (1) . Decision makers, funders and clinicians themselves have been challenged to provide an environment that fosters the best possible care (2) . In Canada, the Quality in Family Practice Program (Quality Program) was developed in 2005, to assess the quality of care provided in family practice settings, through a voluntary accreditation program(3).
Internationally, many countries have adopted accreditation programs to promote quality improvement. These programs externally assess and monitor standards or indicators of quality in primary care. General practice accreditation programs have been widely implemented in Australia and New Zealand (4, 5) , in some countries in Europe (6) (7) (8) and are proposed in the UK (9) . Although not considered an accreditation program, the Quality and Outcomes Framework in the UK was initiated in 2003 to improve patient access to care and patient health through a pay-for-performance system (10) . Systematic reviews of studies of accreditation have reported limited and inconclusive findings about the effects of accreditation (11) .
There have been criticisms that these quality programs are too prescriptive, do not take into account the complexity of practice, drive clinical behaviour for financial reward, promote evidence rather than clinical judgement and reduce continuity of care (12, 13) . There is also evidence to show that these initiatives have had a positive effect on chronic conditions (13) . In each program mentioned above, assessment tools have been developed to measure the quality of performance of the practice through external assessment (14) (15) (16) (17) . One way to address these concerns is to ensure that the authoritative standards and indicators to formally assess practices are comprehensive, meaningful and foster continuity of care.
The Quality program, developed a comprehensive quality assessment tool, called the Quality Tool in 2005 as a practical guide for assessment of family practices(3). At the same time in Canada, the Canadian Institute of Health Information (CIHI) undertook a collaborative consensus process with experts to develop primary health care indicators in 2006 (18) .
The Quality Tool was based on New Zealand's 'Aiming for Excellence' tool that had its roots in Australia's Standards for General Practice (4, 5) . The Quality Tool was refined for the Canadian context, and attempted to address the criticisms about quality programs by developing indicators that incorporated the four principles of family medicine (19, 20) . In both the pilot and the field test of the Quality Program and Tool, participants found the implementation of the Quality Program and Quality Tool to be a positive, useful and valuable experience and suggested simplifying the tool (21, 22) .
The Quality Tool indicators, while based on other established programs that had been subjected to peer-review or validation had not undergone similar study. The purpose of this project was to validate a set of indicators to be included for the next version of the Quality Tool and simplify the tool.
Methods
There were three main objectives to this validation study:
1. To include as face valid the indicators in the Quality Tool that were the same or similar to indicators in other validated/ consensus-derived primary care quality assessment tools, both in Canada and internationally.
To list unique indicators from the Quality Tool and other
Canadian and international tools examined, and new indicators from emerging programs in Canada. 3. To perform a Delphi panel exercise on the unique and new indicators, and include the indicators that met our definition of consensus, as content valid, and remove the indicators that fell below this cut point.
Including as face valid the same or similar indicators from other tools
The Quality Tool had 80 indicators and over 300 criteria. Indicators represented standards of practice performance. Criteria were processes and interpretations that could be counted or measured to assess the performance of the indicator (23 (25) , and CIHI Pan-Canadian Primary Care Indicators] (18). The Australia and New Zealand tools were not examined as the Quality Tool was mostly a derivative of these tools (4, 5) . Three members of the research team with indicator expertise reviewed the indicators for face validity. All disagreements were resolved and agreement reached on indicators that were face valid.
We use the terms face validity and content validity as technical descriptions that the judgements were reasonable (26) . We included an indicator in the Quality Tool as face valid if, on the face of it, it was the same or similar to an indicator in any of the other tools examined. Content validity is a judgement that the included indicators were appropriate for the intended purpose. An example of a face valid indicator in the Quality Tool is, 'There is a system to manage patient test results and medical reports' and the indicator in the EPA tool, 'There is a procedure for managing patient information regarding outgoing requests (tests, referrals, and requests from third parties)'(3). Occasionally a criterion in the Quality Tool aligned with an indicator in another tool examined, in which case the Quality Tool indicator was considered face valid.
Identifying and listing unique indicators
The remaining indicators that were only found in the Quality Tool or in one of the other tools were listed as 'unique' indicators for the Delphi panel. For completeness, in addition to the unique indicators, we added some 'new' indicators for the Delphi panel consideration. These new indicators were chosen because they had recently prompted funding of special primary care programs in Canada: colorectal cancer screening (27) , access to a family doctor (28) and care of older adults (29) .
The Delphi method
We used a Delphi method to further validate the unique and new indicators (30) . We chose a Delphi method as a pragmatic group facilitation technique to help guide the participating individuals towards concurrance (31) . We used a quasi-anonymity method, in that the respondents were known to the researchers and to each other, but their survey response judgements and opinions remained anonymous (32) . A similar method was used in developing the standards for the Quality and Outcomes framework (33) . In our process, we did not ask open ended questions in the survey. Instead we provided pre-existing indicators for rating and invited comments. This may have limited the available options, but enabled the participants to focus on the task and kept them engaged (34) .
Development of indicator inclusion principles
Prior to convening the Delphi panel, a small group of key informants, called the pre-Delphi group, developed a set of inclusion principles from a comprehensive review of indicator selection criteria used by other reporting bodies and projects that could assist the Delphi panel members in rating the value of an indicator for the Quality Tool (35, 36) .
Identifying key informants and Research Ethics Approval
Our team identified, invited and sought consent from key informants agreeing to participate. Our pre-Delphi group had clinical, administrator and patient expertise from those involved in the development and testing of the Quality Tool and were selected from a list developed by the investigator team(21,22). The preDelphi group became Delphi panelists. In addition, other family physician leaders and a pharmacist, who were academics and decision makers, with expertise in quality improvement, were selected and invited to take part in the Delphi panel. We purposefully included an over-representation of family physicians, as family physicians are by far the most representative of clinicians in family practice, work in solo, group, rural and urban locations, play a leadership role in quality improvement and own and manage family practices in most settings in Canada. Our team felt that the voice of other primary care providers was well represented in the pre-Delphi group with the addition of the pharmacist. Delphi panel participants were provided with a small honorarium for taking part in the study. Research Ethics Board Approval [08-369] was received from McMaster University.
Consensus
Although the literature provides few clear guidelines for measuring consensus, numerical consensus is commonly used (37) . Our rating level cut-points for 'included', 'excluded' and 'undecided' indicators were loosely based on a published report of a Delphi process in primary care (38) . For our purposes we chose to define consensus to participants as concurrence or agreement on which indicator should be included, excluded or undecided. An indicator was included as content valid if 80% or more agreed, excluded if 50% or less agreed and undecided if between 51% and 79% agreed.
Delphi process
The Delphi panel was convened for ~4 months (November 2008 to March 2009). The Delphi process involved two rounds of online surveys(39) with teleconference calls following each survey to discuss findings, and one final face-to-face meeting to resolve any outstanding issues. In the first round, panelists rated and commented on all of the unique and new indicators written as they appeared in the tool from which they originated. A report was produced of the indicators that were included, excluded and undecided. In the second round, participants were encouraged to review their ratings of the undecided indicators arising from the first round and a second report produced. The results of the second round undecided indicators were brought to the face-toface meeting. At the face-to-face meeting, participants discussed each remaining undecided indicator and then voted in a paper survey either yes or no on whether to include this indicator in the revised Quality Tool. Paper surveys were collected at the meeting or electronically following the meeting. Delphi participants who could not attend the face-to-face meeting were invited to complete the survey electronically. At this meeting, in addition to Delphi panel participants, three experts in quality assessment from Germany, Australia and New Zealand contributed to the discussion about the undecided indicators. Following the each round and the face-to-face meeting, some of the undecided indicators were neither included nor excluded but recommended to become criteria in the revised Quality Tool, thereby contributing to reducing the number of indicators and simplifying the tool.
Analysis of inclusion principles
Participants were asked to rate each indicator, in each round of on-line surveys, against the set of four inclusion principles using a five-point Likert scale with the anchors strongly disagree to strongly agree. These inclusion principles were presented to Delphi panelists to provide context to their decision-making. After reflecting on the inclusion principles and rating them, participants were then asked to indicate whether the indicator should be included by answering yes or no to the statement, 'This indicator should be part of the revised Quality Tool'. The yes answers were combined to form the percentage used for consensus in each round.
An analysis of the ratings of each of the inclusion principles was completed to determine if the decision to include or not include the indicator was significantly influenced by the principles. Round 1 of the Delphi was chosen for analysis, as Round 2, and the face-to-face meeting included only the undecided indicators. Using an independent sample t-test, the mean scores of the four inclusion principles were compared for included (80% voted to include) and not included (all others) indicators in the first round. A P value (two-sided) of less than 0.05 was considered statistically significant. The distributions of the ratings of the inclusion principles were also visually compared to determine if the differences were really significant.
Results

Including the same or similar indicators as face valid and identifying and listing unique and new indicators
Forty-four of the 80 indicators in the Quality Tool were included as face valid because they were in at least one of the other tools examined. (Table 1 ) This resulted in 63 unique and new indicators (36 from Quality Tool and 27 from other tools and newly funded programs) that were brought to the first Delphi process.
Delphi method
Development of indicator inclusion principles
The pre-Delphi included three family physicians and three administrators, two nurses, a social worker, a dietician and a patient. Eleven completed an on-line survey about which of nine proposed principles should be included to assist the Delphi panel in its deliberations. A teleconference was held to discuss survey findings and there was consensus that four principles should be used to provide context when considering the inclusion of each indicator (Table 2) .
Delphi panel member characteristics
The Delphi panel consisted of 23 stakeholders, 11 pre-Delphi panel members, 11 additional family physicians and a pharmacist. All Delphi members completed each on-line survey. In total, 18/23 (78%) participants attended the first and 16/23 (70%) the second round conference calls. Eighteen (78%) attended the final face-to-face meeting and completed the final ratings on paper or sent in their final ratings electronically. Of the inter-professional group participating, a nurse missed the first round teleconference and a practice manager, a nurse and social worker missed the second round teleconference, but all four attended the faceto-face meeting. One practice manager attended each teleconference but missed the face-to-face meeting and sent her final ratings electronically. The patient expert participated in each Delphi round and the face-to-face meeting. Table 3 summarizes the number included, excluded, recommended to be criteria and undecided indicators from each round of the Delphi process. Overall, 37/63 indicators were included, 15 were excluded and 11 were recommended to be criteria. Tables 4, 5 and 6 list the included, recommended to be criteria and excluded indicators. These tables also include the indicator 
Delphi Indicators
Inclusion principle Definition
Value added The indicator is value added: it reflects an area of assessment that is not covered by any other process.
Measurable
The indicator is measurable at the patient, practice or population level and changes in the indicator can be clearly identified and compared over time.
Standard
The indicator's criteria would be considered a standard for family practice, including what is formally required by law. Important
The indicator reflects an important or emerging issue that impacts on primary health care or primary health care delivery and provides information that can be used to inform policy decisions or change the behaviour of health service providers.
Each assessed using a 5-point Likert scale: strongly disagree = 1; disagree = 2; neutral = 3; agree = 4; strongly agree = 5. Patients who have a current diagnosis of heart failure due to LVD are treated with ACE inhibitors or ARBs if there is no contraindication. The practice has an effective system to monitor waiting times for investigations and referrals to ensure that patients are receiving them in a timely manner 
Contribution of Inclusion Principles to Overall Inclusion
Mean ratings for indicators that were included compared to indicators that were not included in the first round were statistically significantly higher for the measurable (3.95, 0.29 versus 3.71, 0.29; P < 0.01) and standard (3.89, 0.54 versus 3.52, 0.37; P = 0.01) principles although the magnitude of the differences was less than half a point on the five-point Likert scale. Mean ratings for indicators that were included compared to indicators that were not included in the first round for important and value-added principles were not statistically significantly different. Therefore the inclusion principles did not appear to influence the inclusion decision.
Discussion
Summary of main findings
This study lists, compares and regards as face valid indicators in the Quality Tool that are the same or similar to indicators in international and Canadian tools that have been previously tested or validated (6, 10, 18) . The remaining unique indicators and new indicators were content validated using a Delphi panel of Canadian experts. This has resulted in a list of validated indicators that have been further refined in the next version of the Quality Tool, the Quality Book of Tools, applicable to the current Canadian and international primary care context (40) . These indicators represent a comprehensive range of primary care domains, are useful for family physicians, primary care providers, managers and decision makers and could be used for measuring quality improvement in primary care in Canada and elsewhere. The purpose of the study was to create a valid set of primary care indicators and simplify the Quality Tool. Of the final list of 81 included indicators, 44 were face valid through comparative analysis by members of our research team and 37 were content valid through the Delphi process. On the face of it, the number of indicators at the end were more. However, 107 indicators were reviewed, 80 from the Quality Tool and 27 indicators were added. Only 69 (44 plus 25) of the original 80 indicators in Quality Tool were included. Twelve new indicators were added to the set following the Delphi. A total of 81/107 (69 plus 12) indicators were validated. Criteria allowed further simplification, as some indicators could be grouped together and the detail measured as a criterion. Furthermore, the Quality Book of Tools (40) has 70 indicators and 198 criteria, as there were further redundancies removed in the final revisions. The process also enabled a refinement of the categories of groups of indicators, informed by the international tool comparison (19) . These categories emphasize domains of key attributes of primary care such as continuity of care and equity.
Voluntary accreditation has been gaining acceptance as a model to measure and improve quality in health care since the 1970s, and in primary care since the 1990s. A number of tools have been developed, validated and tested to support these accreditation programs in different countries and regions (4) (5) (6) . The Quality Tool is rooted in these other tools. Although the tools are designed for similar primary care settings, to our knowledge, no study has reported an international comparison of similar and unique indicators in primary care and from them created a validated set of indicators.
Limitations and strengths
Some key indicators excluded by the Delphi panel are very common such as sore throat and post-menopausal bleeding, or have emerged as new areas to assess such as the 'green' office. However, given the broad spectrum of primary care and its ongoing evolutions, no tool is ever complete. Any tool will likely result in the inclusion of additional indicators, and the exclusion of others and will require regular revisions and updates.
The high participation and response rate was generally a strength of this study: 100% for survey completion and 70-78% participation in the teleconference calls and 78% for the face-toface meeting. The international expert participation at the faceto-face meeting brought additional experience from established programs in Europe, Australia and New Zealand and added further context to the discussion about maintaining, modifying or excluding indicators.
This study used an interdisciplinary multi-stakeholder expert panel to reach consensus. The experts came from key health care professionals (physicians, nurses, dieticians, social workers and pharmacists), staff (practice managers, receptionists) and patient representation who would be involved in quality assessment of indicators in family practices. As such, the included indicators are well positioned for use in interdisciplinary health care teams in Canada and elsewhere. The interdisciplinary group was well represented in all rounds. At no time were there any complaints about the lack of inclusion of the voice of any of the groups in the Delphi panel. Our feedback from participants was generally very positive. Our patient expert participated in all rounds of the Delphi bringing the patient perspective to the expert panel and we do not claim that this process fully represents the interdisciplinary or patient voice.
We developed the inclusion principles with the expectation that their ratings would inform the final decision about whether to include the indicator as valid, and provide additional information to inform the discussion. We were surprised that there was little statistical significance found between the inclusion principles and the ratings; however, we believe it did inform the discussion and was a useful exercise. In future, we would use these principles as a preamble to reflect on prior to making a decision and would not rate them.
Some might criticize the equivalency of the indicators and criteria from the Quality tool with indicators from other tools ( Table 1) . Our research team content experts reviewed all the matched indicators and reached agreement that they were similar enough to be included as face validated indicators. Our international experts helped clarify major differences in the indicators at the face-to-face meeting. However there may still be some misunderstandings of the wording used in the tools.
Conclusion
This study validated 81 primary care indicators by comparing indicators in the Quality Tool with those that were the same or similar to indicators in other tools and by subjecting the remaining unique indicators and new indicators to a Delphi panel process. These indicators formed the foundation for the next phase of the Quality Tool (40).
